Giardia lamblia infestation has been repeatedly suspected of causing malabsorption (Veghelyi, 1939; Cortner, 1959; Court and Anderson, 1959; Hoskins et al., 1967;  Morecki and Parker, 1967; Barbieri et al., 1970; Brandborg, 1971) . It has also been said to cause mucosal damage (Yardley, Takano, and Hendrix, 1964; Hoskins et al., 1967) and a focal inflammatory lesion has been described (Yardley et al., 1964) . Despite this and the wide variation in incidence of giardiasis in some populations, e.g. 40% in institutions in Australia (Court and Stanton, 1959) , 1-5 to 50% incidence in the U.S.A. (Nutter, Rodaniche, and Palmer, 1941; Peterson, 1957) , there has been little attempt to study the incidence and effect of G. lamblia in patients with gluten-sensitive enteropathy. Accordingly, we decided to investigate prospectively the incidence and effect of G. lamblia infestation in a population made up of children who were clinically suspected of having coeliac disease. We also compared this incidence with a control population. and normal bowel movements) as unlikely to have giardiasis or coeliac disease were studied. An attempt was made to collect 1 stool sample from such patients. 52 stool samples out of a possible 65 (80%) were collected. Each stool collected from both populations had three iodine preparations examined for G. lamblia cysts and one saline preparation examined for trophozoites (Cruickshank, 1965) .
All patients in the test population were initially suspected of having coeliac disease, usually by clinicians other than the authors. Diagnostic assessment included measurement of height and weight, peripheral blood Hb, WBC and film examination, determination of plasma immunoglobulin concentrations by immunodiffusion, serum iron and whole blood folate determinations, x-ray determination of bone age and bone density, barium meal and follow-through, and repeated examination of the stool for parasites and pathogenic microorganisms. In some cases the faecal fat output was estimated. A firm diagnosis of coeliac disease was based on the finding of a flattened upper intestinal mucosa on biopsy when the patient was on a glutencontaining diet, and a clinical response to the withdrawal of gluten from the diet. The patients were usually kept in the wards until the clinical response to gluten withdrawal occurred. 93 test patients were examined and 58 of these were eventually shown to have coeliac disease. The final diagnoses in the 35 patients who did not have coeliac disease are shown in Table I . Most of these 93 patients had three separate stool specimens and one sample of duodenal juice examined for giardia. The duodenal juice was examined 414 Shiner and Doniach's (1960) classification so that 0 to 1 was 'normal'; 2 was 'partial villous atrophy'; 3 to 4 was 'subtotal villous atrophy'. In each histological grading the following features were considered in order of importance: villous structure, reduction in enterocyte height as measured in well-orientated sections at the villous tips, absence of the brush border, cellular infiltration, and vascularity of the epithelial cell layer and lamina propria. Thus, grade 4 had no detectable villous structure, but cuboidal epithelial cells with absence of the brush border, extensive cellular infiltration of the enterocytes and lamina propria, and increased vascularity.
The Associations of giardia infestation. Giardiasis is very common in immune deficiency (Heremans et. al., 1966) . Only 2 out of the 93 patients studied had an immune deficiency; both had giardiasis. 1 was a coeliac patient with an isolated absence of IgA from the plasma and 1 was a noncoeliac patient who had Bruton-type hypo-yglobulinaemia.
G. lamblia infestation is said to be more common in persons living in unhygienic and overcrowded conditions or in institutions (Court and Stanton, 1959; Brandborg, 1971) . In our series the distribution of patients by the social class of the father is shown in Fig. 2 . It will be noted that in none of the patients with giardiasis was the social class of the father above 3, whereas 14% of the patients who did not Effect of giardia infestation on small bowel biopsy. Fig. 3 shows the distribution of biopsy grades between the coeliac and noncoeliac population. The noncoeliac population was not a homogeneous group and perhaps it is not surprising that no significant difference was found in the severity of mucosal damage in those with and without giardiasis. There was a higher incidence (P <0 * 05) of severe mucosal abnormality (grade 4 lesion) in those coeliac patients who did not have giardiasis as compared with those who did.
There was no significant difference in the incidence of other findings suggestive of malabsorption in the two groups of patients with coeliac disease (see Table IV ). We did not observe any of the acute focal inflammatory lesions which were described by Yardley et al. (1964) but not confirmed by Morecki and Parker (1967) or Brandborg (1971) . Only in occasional cases did we observe possible penetration of the mucosa by the G. lamblia which were usually distributed along the surface of the villi (Fig. 1) . Discussion It is apparent that infestation with G. lamblia may well be missed if only the stools are examined (Cortner, 1959; Yardley et al., 1964) . As the incidence of positive results does not increase sharply with repeated stool sampling it seems unnecessary to examine more than 2 stools. Thereafter, upper intestinal biopsy and examination of the juice should establish or refute the diagnosis of giardiasis.
In view of the difficulty of correctly diagnosing the presence of G. lamblia infestation, it is perhaps worth reviewing the positions taken with regard to giardiasis, mucosal damage, and malabsorption. Brandborg et al. (1967) , Morecki and Parker (1967) , Barbieri et al. (1970), and Brandborg (1971) suggested that upper small bowel biopsy is normal or nearly normal on routine histological examination. Da Silva et al. (1964) , Yardley et al. (1964) , Bayless (1967), and Hoskins et al. (1967) all found that a mild partial villous atrophy was commonly present in giardiasis, and Hoskins et al. (1967) found that there was some reversal of the mucosal appearance towards normal on repeat biopsy after treatment. On electron microscopy some reports have described damage to the microvilli (Takano and Yardley, 1965; Hoskins et al., 1967; Barbieri et al., 1970) , whereas Morecki and Parker (1967) , admittedly in a single patient, did not find evidence of damage to microvilli. In all these studies there are few data on examination of control samples and little emphasis on comparison with similar groups. In this study it has been shown that in coeliac disease G. lamblia are more likely to be present in those cases with less severe histological changes. It seems unlikely that this is due to more rapid passage of the damaging gluten through the upper small bowel in patients with coeliac disease and giardiasis, since Table IV does not show any evidence of more rapid passage of barium in coeliac patients with giardiasis.
Conflicting reports also occur in the literature as to the ability of G. lamblia to produce malabsorption. Cortner (1959) The predilection of giardiasis for male children is interesting, and has not been previously reported. The present series has confirmed that giardiasis is commoner in patients living in poor social circumstances. The finding of increased incidence of bowel infections in giardiasis is consistent with the theory that overcrowding and neglect predispose to infestation. Both increased and reduced incidences of bacterial and other parasitic infections have previously been reported in giardiasis (see Dogiel, 1964 , for a review). It may be that some of the conflicting evidence with regard to the effect of G. lamblia arises because the effects noted are due to the interaction of infection, infestation, disruption of bowel flora, and malnutrition (Yardley and Bayless, 1967) . The fact that G. lamblia and the signs under review disappear after therapy (e.g. mepacrine or metronidazole) does not prove that the two are causally related since both these drugs affect organisms other than G. lamblia. It is of interest in this context to quote Le6n-Barua and Lumbreras-Cruz (1968) who found that in most cases of diarrhoea 'due' to giardiasis, tetracyclines given in low doses suppress the diarrhoea, though parasites continue to be found in the stool. Furthermore, in cases of diarrhoea that persisted after eradication of the parasites, tetracyclines in low oral doses appear to be effective in eliminating the diarrhoea. More detailed studies of all the operating pathogenic factors are required.
